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Abstract: In this paper we present a quantitative study on the nutritious value and energetic value of the 
main groups of foods, raw matter, and processed products.  
In order to establish the correlation/lack of correlation between the two series of data, we have used as indicators 
a linear correlation coefficient and a rank correlation coefficient.  
In the case of the studied products, raw matter, and processed products, the calculated coefficients had values r2 
< 0.500 and τ between -1 and 1 which points out to the lack of correlation between the two series of data (VN10 
and VE). 
 
INTRODUCTION 
 
The study of human food has become the subject of scientific concern relatively late, 
but they have quickly reached the conclusion that, as a basic condition for human existence 
and having a heterogeneous chemical composition, foods can act for a normal functioning of 
the metabolism or, on the contrary, foods can disturb it if they do not meet well deigned 
requirements. The contents in nutritious substances and the energetic and biological value of 
the foods tend to constitute more and more the basis of designing, manufacturing, and 
promoting foods. The role of nutritious value in the designing and promoting of foods and in 
the entire marketing activity increases with the degree of nutritional education of the wide 
masses of consumers. (Olinescu, M., 2000; Stanescu, D., 1996) 
The science of nutrition considered at the beginning that covering the energetic 
necessities of the human body is the primordial and minimal requirement of the foods eaten 
since it is on that that depends the body’s capacity of acting normally. This is why there has 
been a long relation of equivalence between energetic value and nutritious value of the foods. 
Analysing the needs of the human body, they could see that is can only function 
normally if supplied with foods containing mainly caloric substances, and that the human 
body cannot synthesise certain substances, therefore they should be introduced into the human 
body through foods. Thus, it became obvious that foods should contain proteins, sugars, fats, 
minerals, and vitamins to function optimally.  
In modern food marketing, the concept of nutritious value has a wider content, with 
four dimensions: psychic and sensorial value, energetic value, biological value, and 
sanitary value, playing an important role in assessing the quality of foods upon their impact 
with the market. (Diaconescu, I., 2002; Stanescu, D., 1996) 
In this paper we present a study concerning the nutritious value and the energetic value 
of some groups of foods raw matter, and processed products, to point out the 
existence/absence of correlations between the series of data obtained by calculus. 
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MATERIALS AND METHODS 
 
The food groups chosen for this study are as follows: 
- meat and meat products; 
- cereals and cereal products; 
- vegetables and fruits [1]. 
In order to determine by calculus the nutritious value, we have used the VN10 method 
(index of nutritious value), while establishing the energetic value of the foods is based on 
their contents in proteins, fats, and sugars expressed in g/100 g of product, values that are 
multiplied with caloric coefficients of the calorie components established experimentally (for 
proteins and sugars, 4.1 Kcal/g, and for fats, 9.3 Kcal/g) [2, 4, 6]. 
The nutritious value of a food is given by its contents in nutritious substances (proteins, 
fats, sugars, vitamins, minerals), by the ratio between these components, by their quality, by 
the degree of digestive use, and by the way the food meets the body’s necessities. It is very 
difficult to assess in what measure a food corresponds to the body’s necessities since in its 
chemical composition there are 20 amino-acids, about 20-25 components of fats, sugars, 
minerals, vitamins, etc. As for the quantification of the nutritious value, a series of researchers 
(Strmiska F., Segal R. and Sega B.) chose 10 components considered indispensable for a 
normal physiology of the human body: proteins, fats, sugars, calcium, phosphorus, iron, 
vitamin A, vitamin B1, vitamin B2, vitamin C, on the basis of which they have developed a 
calculus formula of the nutritious value index called nutritious value of 10 components (VN10) 
according to the relation [6]: 
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where: Pr – contents in proteins in g/100g; 
L – contents in fats in g/100g; 
G – contents in sugars in g/100g; 
Ca – contents in calcium in g/100g; 
P – contents in phosphorus in g/100g; 
Fe – contents in iron in g/100g; 
A, B1, B2, C – contents in vitamins in mg/100g; 
K – coefficient of digestive use of the proteins (KPr), fats (KL), and sugars (KG); 
b – coefficient of biological value of proteins; 
d – daily necessities for each of the components above. 
 
The formula above can be simplified by calculating the values b.K.100/d and K.100/d 
respectively, noted with F, i.e. [6]: 
 
VN10 = (Pr · FPr + L · FL + G · FG + Ca · FCa + P · FP + Fe · FFe + A · FA + B1 · FB1 + B2 · FB2 + C · FC) 1/10 
 
The VN10 index indicates the food usefulness for the body and allows a better 
assessment of their quality and the establishment of nutritious balances of the processing 
processes in order to optimise manufacture technologies by diminishing losses. 
The method allows the establishment of correlations and lack of correlations between 
the nutritious value of the foods and their energetic value. 
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RESULTS AND DISCUSSION 
 
The foods studied here are grouped depending on their technological processing degree 
in raw matter and processed products; Tables 1, 2, and 3 present the results of calculus of 
nutritious value index (VN10) and of energetic value (VE, Kcal/100 g product). 
            
Table 1 Index of nutritious value and of energetic value for meat, raw matter, slaughterhouse by-products  
and meat products 
Meat, raw matter, 
slaughterhouse by-products VN10 
VE, 
Kcal/100 g Meat products VN10 
VE, 
Kcal/100 g 
Lean beef 6,94 104 Pariser sausage,  whinnies, burger 11,717 295 
Demi-lean beef 6,42 134 Italian, hunter’s, and Russian salami 9,897 391 
Fat beef 7,21 277 Summer salami 10,495 519 
Lean pork 2,82 141 Sibiu salami 12,342 512 
Demi-lean pork 11,34 295 Debrecen sausage 7,222 324 
Fat pork 9,40 340 Kabanoski sausage 5,126 374 
Lamb  6,48 203 Ham  12,203 294 
Lean lamb 6,94 164 Gipsy loin 10,726 333 
Fat mutton 4,51 330 Meat jelly  4,597 299 
Poultry  7,65 142 Liver sausage 16,523 319 
Chicken  7,11 177 Liver pate 24,466 261 
Turkey  8,44 179 Pork hatches  6,753 305 
Goose 9,27 261 Tinned pork nature 8,112 349 
Duck 7,45 136 Tinned beef nature 6,877 232 
Rabbit 32,43 100 
Cattle liver 45,67 98 
Swine liver 23,12 108 
Swine kidneys 16,49 80 
Cattle kidneys 16,85 66 
Cattle brains 9,01 87 
Cattle heart 11,08 98 
 
 
Table 2 Index of nutritious value and of energetic value for cereals, legumes, oil plant, 
 and cereal products 
Cereals, legumes, oil plants VN10 
VE, 
Kcal/100 g Cereal products VN10 
VE, 
Kcal/100 g 
Wheat 9,83 344,11 Wheat flour - ash 0.5 4,87 354,82 
Durum wheat 9,68 345,67 Wheat flour - ash 0.7 6,05 355,67 
Rye 9,93 346,16 Wheat flour - ash 1 7,80 354,99 
Oat 13,04 322,1 Integral wheat flour 9,61 348,54 
Barley 11,96 335,53 Rye flour 7,04 351,6 
Rice 8,73 307,24 Rice flour 4,30 351,21 
Sorghum 10,16 348,44 Maize flour 7,37 354,25 
Maize 9,94 364,55 Grits  9,18 352,14 
Beans 16,52 330,69 Decorticated rice 3,80 353,92 
Lentil  16,20 332,08 Oat flakes 11,44 380,74 
Peas  14,84 323,99 White bread 3,39 247,67 
Chickpeas 8,95 351,13 Intermediary bread 3,98 235,7 
Soy beans 21,34 412,63 Black bread 5,15 238,3 
Sunflower  50,51 597,34 Rye bread 4,16 210,72 
Peanuts  16,25 567,96 Graham bread 9,88 214,71 
Nuts  14,65 704,8 Ordinary pasta 4,74 360,23 
Sesame  69,80 540,65 Egg pasta 6,05 362,81 
Rape 43,17 515,21 Biscuits 4,84 425,37 
Cotton 28,05 514,11 
Walnuts  14,47 649,97 
Cacao 12,01 611,61 
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Table 3  Index of nutritious value and of energetic value for vegetables and fruits 
Vegetables VN10 
VE,  
Kcal/100 g Fruits VN10 
VE,  
Kcal/100 g 
Green pepper 10,74 24,6 Bananas  2,44 97,99 
Red pepper 17,5 28,7 Apricots  7,23 46,74 
Potatoes  3,17 89,9 Strawberries  4,27 41 
Cucumbers  1,93 15,58 Cherries  3,60 54,94 
Green onion 5,82 22,96 Black currants 21,71 36,9 
Dry onion 2,06 45,92 Tangerines  4,77 38,54 
Mushrooms  6,99 26,19 Apples 2,56 47,97 
Cauliflower  7,26 30,34 Blackberries 5,2 77,00 
Pumpkins  3,99 28,62 Cantaloupes 4,19 41,82 
Green beans 4,65 34,03 Melons 2,04 40,59 
Sorrel  9,99 26,44 Pears 2,36 45,51 
Fennel  9,18 33,35 Peaches 5,51 46,33 
Carrots  4,36 34,96 Oranges 6,99 38,13 
Parsley  3,21 50,84 Plums 3,33 43,87 
Persil (root) 4,87 51,25 Raspberries  4,70 40,18 
Persil (leaves) 13,17 27,37 Sour cherries 3,33 49,61 
Leach  4,32 42,23 
White radish 2,63 21,73 
Black radish  3,04 36,49 
Green salad 5,33 15,17 
Red beetroots 2,32 51,25 
Spinach 15,1 21,32 
Celery (root) 1,7 32,8 
Garlic 4,16 106 
White cabbage 4,29 28 
Brussels cabbage 9,72 46 
Red cabbage 4,67 31 
 
 
We shall analyse the possible existence of some links between the two series of values 
(nutritious value and energetic value). To do so, we shall use the analysis of the significance 
of the Pearson linear correlation coefficient (r) and the Kendall’s correlation coefficient τ 
that could point to some correlation of the ranks [5].  
The square value of r points out to the intensity of the relation. Thus, a value close to 1 
points out a stronger relation, i.e. the closer to 0 the weaker the relation. In the case of the 
coefficient τ, for each pair of values we shall analyse if the subjects are put in the same order 
(from a hierarchical point of view, in each of the two variables). The values of the coefficient 
τ are within the interval [-1,1], speaking, in fact, of the difference between the ratios of 
concordant and discordant pairs. Thus, in the case of some series of identical data, when all 
the pairs are ordered in the same sense, 1+=τ ; contrary, when all the pairs are ordered in 
opposite directions, the coefficient is 1−=τ  [5]. 
In both situations, we tested the correlation coefficient expressing the degree of 
confidence in these values, with ”*” marking a significant correlation for a value of %5=α  
(risk probability) and ”**” marking a significant correlation with %1=α  [5]. Furthermore, 
we also calculated the regression function of the form baxy += , which points out the most 
probable linear relation VE and VN10 (Figures 1-6). 
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Correlation 
coefficient 
Value Interpretation 
Pearson ( 2r ) -0,388 Minor   ∗ 
Kendall’s (τ) -0,258 Minor   ∗ 
Linear regression y = 207,016 - 3,22 x 
 
Figure 1 Meat, raw matter, slaughterhouse by-products 
 
 
Correlation 
coefficient 
Value Interpretation 
Pearson ( 2r ) 0,148 Minor   ∗ 
Kendall’s (τ) 0,105 Minor   ∗ 
Linear regression y = 7,04 +0,008 x 
 
Figure 2 Meat products 
 
 
Correlation 
coefficient 
Value Interpretation 
Pearson ( 2r ) 0,430 Moderate  ∗∗ 
Kendall’s (τ) 0,286 Minor       ∗ 
Linear regression y = -3,58 + 0,05 x 
 
 
Figure 3 Cereals, legumes, oil plants 
 
 
Correlation 
coefficient 
Value Interpretation 
Pearson ( 2r ) 0,203 Minor    ∗ 
Kendall’s (τ) 0,118 Minor    ∗ 
Linear regression y = 3,82 + 0,007 x 
 
 
 
Figure 4 Cereal products 
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Correlation 
coefficient 
Value Interpretation 
Pearson ( 2r ) -0,277 Minor   ∗ 
Kendall’s (τ) -0,234 Minor   ∗ 
Regresie liniară y = 8,26 – 0,05 x 
 
Figure 5 Vegetables 
 
 
Correlation 
coefficient 
Value Interpretation 
Pearson ( 2r ) -0,265 Minor   ∗ 
Kendall’s (τ) -0,293 Minor   ∗ 
Regresie liniară y = 9,01 -0,07 x 
 
Figure 6  Fruits 
 
CONCLUSIONS 
 
1. In the case of the studied products, raw matter, and processed products, the calculated 
coefficients had values r2 < 0.500 and τ between -1 and 1 which points out to the lack 
of correlation between the two series of data (VN10 and VE). This shows that we must 
not take Nutritious value for Energetic value in a food, an increased value not 
necessarily involving a similar rank value in the same product. 
2. Only in the case of grain cereals, legumes, and oil plants, upon testing the correlation 
coefficient expressing the confidence degree in these values, there is a significant 
correlation with %1=α  risk probability (∗∗). 
3. The nutritious value thus becomes an instrument in the promoting of a rational food 
consumption, in the food design, in the process of valorising raw matter to develop 
foods with a high nutritious value as well as in the promotion of new foods on the 
market. 
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